The wndlinduced lowwavenumber structure relation to boundary layer features are described by existing physical models [2, 3] . The angle between the roll's major axis and the mixed layer wind is usually parallel with some dependence on the stratification within the surface layer. Because the longitudinal velocity perturbation --and hence frictional stress --varies across the rolls, and there is convergence/divergence in the windfield across the rolls, very high resolution backscatter measurements can detect the orientation and separation of the resulting wind rows.
APPROACH
Shipboard measurements and satellite sensor interpretations were made for a month-long (November 1991) ERS-1 SAR calibration/validation experiment (NORCSEX91) conducted off the Norwegian west coast, Fig. 1 . The shipboard measurements characterized surface layer wind and stratification, atmospheric boundary layer properties including vector w i n r z z ocean surface temperature and currents as well as normalized radar backscatter at G, C-, and X-band [4] . The ap roach is based on relating features in S A k sensed high resolution backscatter to wind Dhenomena controlled bv boundarv laver leatures using physical model predktidns, i.e. 
RESULTS

A. S A R Images
Visual comparisons of structures, with horizontal resolution of meters, in Figs. 2 and 3 reveal more evidence of horizontal rows in the former. Two-dimensional pattern recognition (m;T spectral) processing enable quite accurate quantification of the existence of and the orientation, and separation scales of the wind rows. Low-wavenumber spectra for corresponding to the image in Fig. 2 , contains a sharp, well-defined domnant peak aligned along a south-southwest to north-northeast direction. The axis of the role would be perpendicular to this alignment and, as described above, along the general direction of the wind. The dominant wave number on the 10
November image (Fig. 4) had coherent structure separations, read from the inner concentric circles, near 3000 meters. The lower peak (3 versus 3.5 km) is selected for discussion because, as wll be shown for the ldth, structures with 3.5 km or larger separations seem to occur with no connection to boundary layer properties.
Since the increased backscatter would correspond to downdrafts on opposite side of adjacent roles, this se aration depth roles if the role "pair" had 21 aspect ratio.
The depth of the rolls equals the mixed-layer depth and the ratio, "aspect ratio", of lateral to vertical dimensions for a roll "pair" can vary [3] .
The as ect ratio has nominal values from 3 to $1, i.e. the vortices are flattened circles distorted by mean wind shear. The aspect ratio depends on the boundary layer stratification [3] and can become very large [4] . Ph sical scaling studies virtual temperature difference at the top of the mixed-layer.
would be associated with 150 B meter have also related t K e aspect ratio to the The 16 November image (Fig. 2) , visually clearly different wth non-row coherent structures, has spectrum (Fig. 5) that doesn't have a distinct dominant wave number.
Instead it has two mar inally distinct wave numbers with Further, the se arations are greater than sout f west to northeast alignments. for those on 10 K ovember. The time series don't have readily discernible features explaining the visually and spectrally established differences in the coherent structure , distinct or non-distinct roles. On the loth, the vector winds, persistent before and after the overpass time, assigned to the spectra are certainly in agreement with for the wind being to the rows, i.e. the detected wave agreement between the wind and the alignment with one of the wavenumbers on the 16th but not with the other. Hence, we believe these demonstrate that SAR sensed coherent structures could be applied to wind direction determinations. Shuchman et al. 51 have described an approach for and direction bac L catter determination of wind speed Similarities exist for two days relative to stability and wind speed conditions associated with roll vortices. For both days the sea is 4-5 C warmer than the air so that the both had the unstable conditions and the surface wind w moderate to strong being above 10 ms' for at least an hour preceding and for several hours followin SAR ima e times.
Differences that coul f suggest C F issimilar forcing of the boundary layer are decreasing pressure trend on the 10th reflects the area being on the backside of a passing ridge during the period while the increasing trend on the 16th reflects the area being under the backside of a passing troughline. Ridge/trough influences on the region would correlate with divergence/ convergence establishment of an inversion capped boundary layer. with an unstable .9 km mixed layer depth, and with moderate wind speeds.
The R/V Haakon Mosby rawinsonde profile near the ERS-1 overpass time on the 16th is shown in Fig 9. There is no temperature inversion below 3 km but a mixed layer depth of near 2.5 km is exhibited in the humidity (dew point temperature) profile. We believe that the trough influenced convergence is responsible for the temperature profile being well mixed to levels above 3 km. The ima e for this time, Fig. 3 , did not Fig. 5 , was ambiguous on orientation of any coherent structure. The wave number predicted to be aligned with the observed wind had a separation of 3 to 4 km.
The roll "pair" aspect ratio for the 16th is exhibit CK istinct rows and the spectrum,
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less than 1 if the humidity rofile is used as an indication of mixe layer depth. This is less than expected particularly i view of the wind shear, 1.e 20 ms' increase across the 2.5 km deep boundary layer, Fig. 9 . We believe the suggested convergence pattern and the deep wellmixed tern erature profile vertical is region.
The deep convection could explain the coherent structures having "cellular" versus ''row'' surface patterns. Hence, the S A R detected low-wavenumber structure is related to properties of the overlying boundary layer in this case even if they were not determined by "roll vorticeslt. Further, the absence of an inversion due to convergence was related to the fact that the coherent structures did not have features associated with "roll vortices".
